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(54) DATA PROCESSOR AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily transfer data 
transfer between plural peripheral equipments while 
utilizing the functions of a file management system. 
SOLUTION: A 1st address conversion means 3 converts a 
physical address of a peripheral equipment 1 into a logical 
address of a system virtual address space 4a formed in a 
virtual address space 4. A 2nd address conversion means 
5 converts the logical address converted by the means 3 
into a logical address in a user processor virtual address 
space 4b corresponding to a specific user process 6 
executed on an OS. A data transfer means 7 executes 
data transfer based on a direct memory access between a 
memory 1a of the equipment 1 and another peripheral 
equipment 8 based on a. data transfer request outputted 
from the user process 6 and specifying the logical address 
converted by the means 5. 
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iirKJS2«s©^y©tt3r fu**, s/*^aiw» 

miiam 1 <OT F UXSBft^StcJ: *SE»«©|«T F u> 

rtoawir Fu^^a»rs»2©r Fu^a»*s 

WEi— !f^ , l3-fe^*6©WIB»2©T FU*fflfc*S 

WE^-friEai^Stt* Wiar.^/«±6c3i»sftteffi 

nmm i ««©?=- *#yi»!B. 
[ m*m 3] a * y * & « t fc natts *»* ii/c 

jaaaso-rf^y co»ar fux^ ^t-aswawb© 
(KEr f u*3Mrt©SMir f u*^gasrraar i <dt 
fu*k»*«. 

mizm l or F u^R8l*Scc J: 4ft8ta©«Wir F u 

S©a-if^D-fex(c»jsr«5HW©ffifflr Fuxffiia 
rtoi&ar Fux^soft-r**2©r Fu^^m 

SW33.-1f ^a-bx*i6>©«rE»2cor F U^^jft^S 
fi#fcS-3t,vC. BuEaia«B©^*yiffitDHjS«S 

tcomomu? h^^yr^42xtcj:-sf r -^iE2S* 

^AiEBLfca > tf * - *H^a* 0 oJftg&Eflt 
[000 1 ] 

[*w©j«t4SSR#»] *»w»aa»©#- fib©** 
z nmtfi&s tuhT-z tea^scc m r % . 

[0 0 0 2 ] 

[ffi:fc©8fi5] 3>bf*-2©tt«fij±«cJ:?). ft&t* 

we comm. "Ctf oto w« w a a > tr a - * r 
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lOtCt'f r ^mS^^>^ 0 -T&tofe. VTRCVideoT 
ape Recorder)* £©Hfe^P©fHtfBlt«. 3>fc* 

A-**flH»TfT5c<fc#^ffe±tt^Ti>*. *©» 
^> i®««$R^S^1ff$8*=i>fcr A -^©^-Ff f ^x 

^xta*, -/>y^ra««<!:ir^. 
[0 00 3 ] -/ > y ^7Sii«. 9ife©3QB • £flt# 
§*«cr*ac±*\ aa*tt9iiurfei«©*{fc^ 
10 ^><hc^^cfcut, SE3fc©*l^>^-^Ai0ffiftr 

WjU*, *?©llij$tCCG (Computer Graphics) 

«r^flfra©fcSS'c*«. icor, ^>y^ra* 

«-Ctt. ttHf s -^*i**^--Ff s -f Xd?KBCCttttU 
Tl>£fca£>, M-F^-f ^^*6tRJi^X («AtfPC 
I (Peripheral Component Interconnect)^*;*) £r/rb 
tt©#-F (tfJxtt. C O D E C (coder-decoder) 
#-F) ^«a«iM#tD4. c©J:5(C3K-FIB 

a*©^^-V^^n>fjL-^S|J» (/y'JT^^^A 
20 iMWlltf) ft©5/X^Ay*»J**MSStfT % 

asfffrft*. f f -*y-x£ttS#-F*"6 
i/x a y * y ^©fiiH, i/xf Ay*i;^6f-^^ 
-y* F F^©K3l©2lsl©K3Steffi*ll?f 

[0 004] OS (Operating System) ft if ©y 7 

F-?*r©K»€:SW<ci»r, iljg;J<- FlBr?*-** 

$£i^T-S^ffife*>^o Ctlitt. DMA (Direct Memory A 
ccess)<EiH*fla(r»/c<>©-CA-5. DMA$e3^«, 

- FPJ©f r -^^tCjSfflT^C<h-C. 7^-^fi^©^ 
jiffcaOTIttift*. C©*ffi*»2©8e*»ffitr*. 
[0 00 5] 

ttt»rft©*ffi(c*jc»r fe«T©J: 5 &BH^*-3 

[oooB]jm©ae*#ffi-ctt. y7H*7 (»k 
os) *s»«-rsi^-fc:^ (Ufc^r-f^tiw*'; 

[000 7 ] »2©t!£**ffir« % *«e3s-r*/c«><E 

[0 00 8 ] -ZOtato. V7^x7 («f(COS) ©If 

so iijsfsciitti. tew ^>y^ras«ft«t- 



3 

[0 00 9 ] *»98«C©J:5«c*«:a*rttSti/c*) 

^g^ffi^r * c t tssfitr So 

[0010] 

ffir Fu^(jfcr*iio7 FuxsEftWtti, ne 
in 1 or k u^fflft#a«c«fc&Kjst«(Dttar f 

OI&SI7 F U * ^SEft T S»207FU^ £ft*g i . 
HBBi— !f^n-feX36»60|JEJ|2or Fu*Kft*R 
tc J: o T ^ft $ *i fcaMl7 F U x **JE L 2 

[0011] c©<fc5&f-^jfi^iB«:<J:htf, JS2 

©tCctor, t/7f A|fl>ffl©iEB7 KuxSBrt©H 
B7 FUX^SEttSti*. 3«C % SU<D7FUXgEft^ 
8(CJ:SKft»<D»ffl7FL'X*^ *207KU«* 

u^SPirtottfflr Fux^SEft3ft4. ^ur v 
f^D-fe^^^2OTFu^ ^ft^MSK cfc o raft 

[0 0 12] 

*»JBL"CIB9!r*. Hilt ^MHODOHMtlir* 
**iB©f s -**aaw«ccit 1 1 a^JStei 

fc«ia«Sl^«ttStir^4. 1 atC«, «3S 

7 Fu*fflB2rt<Dr Fu^^woarenrc**. 0 
l©7Kl/XKftfa3B. Hiamiioy«yiao 

«OTTFUX*. <EB7FUXffilB4«CRW6* , l/ct'X 
f-AflHgffl7 F UXffilB4 aCDfiST F UX^SJftT 
4. fff2(D7FUX^ft^85tt\ *107FU«ft 

*«3«cj:ftBgftttoi«r fu^*. os±r»f? 
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-fexJB<gS7 FUXSIH4 bl*3<Sf&S7 F l/X^t 
©7 FI/XmHR5(CJ:om3ftA:M7 FUX 

8^-Ff^^gl(HDD) 9jW£«S*iT*5 
10 a^tTtoti*. 

[0013] co£ 5 ft?- ^*afflK««:<fcn«, mm 
■iiw j eyia©7Fi/^ l a— tf^p-fe^fla® 

ffl7 FU*£«l*«ej£*3fta. "£<Dtc#>, 3.-*fy'a 

■fexe^e>Hi22Hsi©y-ty 1 aor fux*»«« 

^e»o7F.u^a£cca-^<f r -^Kiis-cAn«, 
if^p^xs&agiffshrc^osioifttt^s-rsc 

<fcj&*r*£. W*K V 0<Dt?JcDct^tCHDD9K:f r '-^ 

20 ffi^xf-ACDfiJITrMgffSfi*. *te» -r-£3ta*# 
S7#JBffl«Bl©y*y 1 a*>6i£Jg (^fA©y 
O^^'it^r) DMA«£^€rfforC^fc6e>, 15 

[0014] > - 7«tt»cafflf 4 c t 

■c. mifc^-irojejMEas^ttiai. *cr. ^> 

-T, &*>\ WTco0dr«, osibrwindowshn- 

30 [OO15J02W:, y> , ;^7f8H^T-ACD^- F 
^*7«flEW*7Sriat?*a. CPU (Central Process 
inq Unit) 1 1 It ffedWSKMSS^* f" Ay ^ y 1 3 
«r«lfflI-rSC<t-COSC[)afiB«:SlfT-rS<*:<fcfctC, OS 

«c**3ftfc^w* F5-f'<* % os±mtfsns 

7^'J^V3>V7 F$x7*lltrr*. CO 

cpuint rFi/^ftf-^tmci 
r. ffi»y*yaiB©iMi7 Fu^^xfA^^«; 1 

3^CODEC^- F4 1 f*J0Dy^y 4 1 a<D^5S7 F 

40 [0 0 1 6 ] PC I ;<W>ha-7 12lt CPU 1 
li*6PC WU2 l**0fflirSfc»O3>Fu-5 

rfto. cpu i i"cJHfs*i*^py^A^ teste 

[0017] PCI ^^2 1«, PC I /<*^y ^^3 
1-3 3^C±or. aSOPC I 2-2 4 4cSfiS 

SKCDPC I l-24tt, CPU 1 

50 [0018] PCI v^^'J vi?3 1 -3 3tt. fflSOO 
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PC I^x*H^«:WR««:«ttr*«*«rWr4. 2 

[0019] CODEC^-K41tt, PCI^2 
2, n-a^CPU'<X5 lRC/DAV(Dicrita1 Audio 

Visua1)^X5 2tCgi3ntt^. CCDCODEC* 
-F41tt> ■»* t -*«rEEIi-««r*«IM:«r 
6. ttc % CODECS- F4 1 CCtty^eU 4 1 a#K 

**tMft-r 5. CODECS- K4 1 
Offl^Wfttt D A V /< X 5 2 U X D M E (Di st ri but 
ed Management Envi ronment)/ SWCSwi tche 
r) *-K4 5CcttS4. 

[0 0 20 ] SCS I HBA(Small Computer System I 
nterface Host Bus Adapter) Jl - F4 2t£ % PC I 

2 2tC«itt3ti"Cfe9, PC I ><*2 2*:rtOTSS6*i 
r#fc7 r -5?^HDD43tCtS^U/cO. HDD43rt 
©f*- * * P C I ' < X 2 2 t, r fltofM"4E& 0 fc 
0t^„ SCSIHBA*-F42tt, ?*-*|E&0IK 
tCPC I ^X<D** Fifcfl. DMAlEiS«:«lffll-r*C 

[0 0 2 1 ] HDD 4 4 
S8fT*o D-MCPU*-F44{J l 

3 iP-WCPU/U5 1 itC^^nrteO, P- 

*;i/CPU*}StSbr^s. D-^cpuit p-# 

^CPU^U5 l*^LT^S*lfc«S (B<Dfl|-C 
CODEC *— K 4 1 ) <DE&fP£ V T)\s$4 A$C$IJ 

[0 0 2 2] DME/SW^K4 5« k PCWU2 

4*c«sttShri»*iifcec % tWtoDAttWj^-f x(c 
»»S*iri>*. DME/SW^-F4 5tt, BMfcf 5 - 

K4 1 JCD AV^U5 2*^UAA3nS. £ 

fc, codec*- F4 ifphmhtitcim&T*-**** 

DME/SW*- F4 5«*«tbr!ftfWH»itt*. 
[0023] P-MCPUAX5HJ, P-^CP 
Utifi»m&T 5*- FT ^TiP-a^CPU*- F4 
4&©B*»fcbT<r>&. ^Ur, n-fcJUCPUtfft 

[0 024] DAV^5 2B, ^SAHMftS tl 

/cK«f- * 7 s - * « tea®"* r * 

ntl^, SCDWlr^, CODEC*- F4 1 £ DME 
/SW^f- F4 5i^DAV/U52«:g^?hrti 

[0 0 2 5] ft**, i^l/cgg«^i/>'J-7 
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[0026]» t 7^P-F«H©Rfi«:^tK 
ccr, 7^a-Fi», A^f^vx (*? 

3tcEi»"r*cir**. r ?:/p- fb^x-*©^ 

[0 02 7 ] DAVA^5 2*^OTA*Sftfc8WR 
CODEC*— F4 1 "CEElffi (*fctt#Ett> S 
10 ti % CODEC*- F4 lrt0^ j eV4 1 atcSSSn 
4. CODEC*- F4 1±(DJ*V4 1 al^CDr-* 
«. SCS I HBA*-F42*^OrHDD43CCK 
£a£ft£. HDD43ttOS«:J:-jt7*-7^3h 

f- A KS£ fcftgi O r H D D 4 3 (CfBift $ ft£ . 

[0028] 3e>K, **>p- Fffiffico«s«:oi»r 

SMUTS. CCT\ 2^>P- F<hte. HDD4 3CCia 

fcKHW^W* (tTf^fS KH^TSC 
20 <hr$>4„ #3>p- FftcD'f^licDWLti&ffiMicmA 

[o 02 9] HDD4 aeciaasnrc^^-^tt. o 

«7*-**CODEC*- F4 1 £<£t,>B£T£t§^ 
HDD 4 3^67 7 -r^©rtS%H*m-r. ^tHlfc 
CODEC*- F4 litD^^'J 4 1 atcg 
<o ^Lt, CODEC*-F4 l^EEffi^-^Otl 

WMI^T^DAV/U5 2tC8M\ -ecD-r-^ 
ttDME/SW*- F4 5r§WBl&ft*. DME/S 
30 W*-F4 5tt, g^gXofcB^f r -^^{±i^f r ^VX 

[0 03 0 ] ^tc. -r-^cDT^7"n-K-^^^>p- 
F*stffo*l*IB«:. CODEC*- F4 1 <tSCS I H 
B A * - F 4 2 <b ©HJ r© 7 s - * Ki££?T 5 fc A (D^S 

[0031] icot, «e*o^rttrw. mattryf 

P-F©BRCCtt % CODEC*- F4 lO-rf^y 4 1 a 
CCffiJf Sh/cf-^^^fAy^y 1 3K:|eSU * 
SCSIHDA*-F4 2fc*(Df f -$r*|EBl, 

40 rc^c. -rtttofe. 2@cD^tCcfcorcoDEC*- 

F4 l(Df-^OTDD4 3CcSB»Snrt»/c. <tt>5 
<D«\ HDD4 3iflM><)fl**)tt:fclr»T:, liCODE 
C*-K4 l±-rf*'J4 1 a(Dftl7 KUX*SJ&rs 
*ffi**«CC»Ci*s«H'C**. HDD4 3*WILTt» 
40S (»CCC©i8'&7T-f^^Xf-A) *fUffl-r*IB 

cc % HDD43<h i /ors^-^ittWrsfcAoift 

l7Kl/^3W[*tft4. OStt, ^^f"Affl<Dffi»r 

f u ^srai t77 ,| j^-*>3 >^otsffir f u x^bi <t 
so 'J^-t/a^stcffiiLormtorc^. CODECS 
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-F4 l±©-rf-*y 4 1 attttilr FU^«rfc03&s % il 
fit* h'7>f^<fcot^fAffl (#-*JlO <D<E®T 

FuxSfHte^s^Sft. *7-*;t^&- F<ds§^t F u 

raacottfflTKu^BI^SSSti. F 

[0 03 2] ^C-C, **98'CttS/^^Atfl| fi j'r*^ 
D^AiOt, KT03ooi!ii*fflSt4Cit ( 
CODEC #-K4 1^6SCS IHDA#-F42<\ 

(1) #-Ffc«tfcShfc-rf*y© % ftlTFU^a 
SIT KU^^ft-J-Sfflffi 
( 2 ) *SSI7 F UXggPJrtCDttfflT F UJ*£SlJCD|| 

(3) 7 7-f^Oy-K*7^ h^rtf^^S 

cti6^*aai«fi6tt. mM<DV7 b^*T£cpui i 
k»t s * s c ± r jffl-r £ . 
[0 03 3 ) S3 ^-^Kfiitieirsotcsiafte 

OS 6 0, f/WXF5-f;<7 0atf7^y4r- 

[0034] OS60«, 0E»7 FUXffilB*. ^X-r 
A$«fflcDT Fuxam (/7-*;t/*- FffifflT FUX 

-fe*@W<DT fu*£IB <:±— tf-t- Ffifflr Fu*gg 
casa-if*- first f uxsPaW^xen, s^'n 

■fe^tta— !f*- FflEBT F UX*SSCcffifflr-5C <b 
[003 5] 4te, OS6 0tC(t ^€'J7-; ^SffifflJ 
:7«a3J 6 1U, y CD^fJiT F U *<D<g 

SCi^r**. 7 7^bfI^fA6 2tt, HDD 

4 3^©7 7^l/(DAHJa*«a-r*. W*tf, 

7^K©7 7 -f^IM (^>fA^^>7') CD 
ft JO £ (,> o teSfcff * ff 5 „ Wi ndowsNttC tet, > T N T F 

5 (NT File System)**? 7 <f Jl'Vli'*7'A(Ctt2|T 

[00 3 6] f;<-fXF7-f^7 0tt,- »1©7KI/X 
SaftB*»7 1 ig2©7 FU^^JfeS*SB7 2 <h£W 
Itl^. 01 CDT FU^attfi*8P7 1 CODE 
C#- F4 1 tcmtSLStltcjt**) 4 1 a<D$ST FUX 

^^17 Fux^ftrsfcAosaaB^^a^-rs. 

Ctttt. m(ff^'^ F5-{'<7 0#OS 6 OCCffl* 
i&ShSBHC*??*-*. «S. CODEC#-K41± 
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tcffisr*y j ey4 1 a€ros6 0fcs»*-a*aa#c 

FiSSr FuxffiHK-^^sfrc**?), c<d 
tttsrtt, a-if*- Frjtfr3nsr^y^-i/a> 
*p6fi*gcoDEc#- F4 liccffa-ra-rf^y 4 1 

[0 0 3 7 ] H2CD7 Fb*SE8HS3*HP7 2tt. 

*- Ffiftr Fu^ffilB«:aflttrsfcat>(D»**os 6 
10 0&c#ut?t5 o S&ffrtcte. FflEBTK 
ux^ratc^sn/c^^ey 4 1 ao^^v^a^ t 

y * — > a > 8 0 6 Wffl flJUfitc a — sf * - FfiBBr 
FU*ffil«ICffljrr&. MUlONrJII. T7V*-is*> 
8 O^CODEC^- F4 l±<Dy*y 4 1 a CDT F U 

[0 03 8 ] 77 J n^>3>8 0(l SMft?*-*©-/ 

358 lte, 09*«, FfcTj|3KL,Tl>£. 77-/ 

20 ;UDy- F^>7>C hCD^-T S >^«, 5>Xf-A±ft(DK) 
^©SfcnccSUbrfftoii*. T y 7'n- FB$. 

CODECS- F4 l±(D^*y 4 1 aC^»C»(CBMk 
5 s - £ #S8I 3 tl/cB#^r H D D 4 3 # jXtf ft 6 . 
7*4 7s FS-M7 OKatLT'v- F^xTSJOii^tC 

i^rastsaaj-f i¥JM*^->-fe-^<D^-caKD-r 
ircDT Fu^^6i*n< ec^K^arci^s^ 

£^>a- FB$te\ ^yt-J/Of-^^e, £<D 
77 -Y^CD^iagCD-r-^^. <b'n< e>C^i:CDT FU 
30 ^^S^jAOCi^^»]€> 0 ^-^-^1^, 
77 , 'J^-'>3>8 0« TReadFile writeFileJ <hC^ 

tit, rvW* F^-T^'7 0<D^2CDT F U^SStB 

LfcTFU^€rfiJ«-r-&. 

[0039] cneoAaaossnsrjyTtc^-r. 134 

[SI] t^/WX F^-Y^'7 OCD01OT FU^S»5 

*SB7 i^eoHSc^swfc^^y^^^saauB 1 

40 FJiCD^^r yCDfegT FU^^, O S6 0<D/7 

FffifliT FU^«ca»TS. C<DMa<DB8S( 

[S2] T^y^-^> 3 >8 0©IS3I5jR»8 1 fr6<D 

h*^-7'>-r^o OS 6 O^WIndowsNTC* 
*StS*S|58 1# TcreateFilej Mtt*=J-;H- 

[S3] 77'^->'3>8 0OCiSIB*aP8 1 
S*^/c7 7 ^^fly^fA6 2^, I/0£?t 
50 ^7 7 ^J^^x^h^t'7 , >T^ Ch(J, OS 
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6 O^WindowsJ^TC^n^, f£^g*g|J8 ltd TcreateF 
[S4] f*/<-/* K5-f'<7 0©S2©7 KUX^&g 

[S5] 7/'^-i/ 3 >8 0©iSHS*gU8 1^60 
S$4S^/c7 7>f;m^f A6 ^©f- 10 
$fgMSCS IHBA^7-K4 2«:}g^t^ COffi 

[S6] 77-'J^> 3 >8 0<D$S£B#a58 1#>6© 

JBttT*. Cftte. OS 6 O^WindowsNTC^n^ «r 

YzrJ^l 0W%mLtcy5#*m^tc r Device 
Control J HSS*. K3MS*SP8 l#n-WiC4r 

[S 7] f^WX K5-f^7 0CDJH2QT Fl/^^ifi 
*»7 2 3&»6©«*«r»*fc^*«;v9^««»6 1 20 

£„ Ctiti, OS 6 O^WindowshfTC^n^, 7FUX 
^S^SP7 2# r ZnUnmapViewOf Section J BBK*^- 

[S8] 77">J^-^ 3 >8 0OK3Sfi*W8 Ifrfc© 

^i^F?:^P-Xr5, CWt OS6 0#Window 
sMTC**l«, (giSS*SJ8 1# TcioseHandleJ 

[S9] 77 , 'J^-i/ 3 >8 0©$K3MS^g|58 13&>6© 30 
i««tffc7 7 -Y/UWI^x^A6 2#, 7 7 >f;bt 
^x^F^r^P-Xn. Chtt, OS6 0#Window 
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* NOTICES * 

, .This document has been transited hy compute, So the translation may no, reflect the orignta. 

2**?** shows the word which can not be translated 
3 .1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 




[Detailed Description of the Invention] 

t° 002] , _ _ • Tt i, nossible to replace conventionally the activity which was being done 

[Description of the Prior Art] It is possible to "P"« comDUt er by improvement in the engine 
with ^equipment of dedication by ^^^^ZchtXviL That is, it is possible to perform 
performance of a computer. A video editor is in one of ^ m & fc ^ case , 

die editing task of images, such as ™__ Yn Z hard disk drive unit of a computer, and an 

and composition of an image can be performed freely ana me ^p D f an on-the-spot photo to 

_£ge quality even if it repeats edit For ^xample, ^ ^yj or* ^ ^ 

compound CG (Computer Graphics) By die vw^mano gen e ra l-purpose bus (for example, 

etc. is stored in a hard disk drive unit, it will be necessary ^ throug g ^ CODEC (coder- 

PCI (Peripheral ComponenUntercon^ect) ^*StogdL ^ ^ d nta n y 

decoder) board) from a hard disk. Thu* when^ P^ormmg ^ ^ control sectl0 n) is 

approach. . , nf transmitting data between direct boards without being 

[0004] Moreover, there is also a method of (piMCt Mem0 ry Access) transfer is 

Uuenced of software, such as OS (Operatin gj System) ^ d in case data transfer is 
ESS this. Although a DMA transfer » „ memory), it is applying this 

considered as the 2nd conventional approach. 

PL) to be Sowed by the invention, However, by the convention, approach, there were the 
following troubles also in which approach. np( .^rv to Derform data transfer twice while the 

can be received, the engine performance .^Xtettansfer engine performance is high in order to 
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be received. Therefore, in data transfer without need, such as file management, it is effective (for 
example, when transmitting image data to a graphic control board), but when saving to a hard disk, it 
cannot apply. 

[0008] Therefore, the 1st conventional approach will be used in the system by which service of software 
(especially OS) becomes indispensable. However, since the very high transfer engine performance is 
required on the relation which transmits image data in a non-linear-editing machine, by the 1 st 
conventional approach, it is unsuitable. That is, in the system which performs image processing like a 
non-linear-editing machine, service of software (especially OS) can be used and it is desired for the fast 
transfer between boards to be possible. 

[0009] It aims at offering the data processor in which the high-speed data transfer between peripheral 
devices is possible, this invention being made in view of such a point, and receiving functional offer of 
file management system. 

[Means for Solving the Problem] In the data processor to which the peripheral device which carried 
memory was connected in order to solve the above-mentioned technical problem in this invention The 
1st address translation means which changes the physical address of the memory of said peripheral 
device into the logical address in the virtual address space for system controls, The 2nd address 
translation means which changes the logical address after conversion by said 1st address translation 
means into the logical address in the virtual address space of the proper corresponding to the specific 
user process currently performed on the operating system, It is based on the data transfer demand which 
specified the logical address changed by said 2nd address translation means from said user process. The 
data processor characterized by having a data transfer means to perform data transfer by the Direct 
Memory Access between the memory of said peripheral device and other peripheral devices is offered. 
[001 1] According to such a data processor, the physical address of the memory of a peripheral device is 
changed into the logical address in the virtual address space for system controls by the 1st address 
translation means. Next, the logical address after conversion by the 1st address translation means is 
changed into the logical address in the virtual address space of the proper corresponding to the specific 
user process currently performed on the operating system by the 2nd address translation means. And it 
the data transfer demand which specified the logical address changed by the 2nd address translation 
means from an user process is advanced, data transfer by the Direct Memory Access between the 
memory of a peripheral device and other peripheral devices will be performed by the data transfer 
means. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the principle block diagram of this invention. The peripheral device 
1 which carried memory la is connected to the data processor of this invention. The address in a 
physical address space 2 is assigned to memory la. The 1st address translation means 3 is changed into 
the logical address of virtual-address-space 4a for systems in which the physical address of memory la 
of a peripheral device 1 was established in virtual address space 4. The 2nd address translation means 5 
changes the logical address after conversion by the 1st address translation means 3 into the logical 
address in virtual-address-space 4b for user processes corresponding to the specific user process 6 
currently performed on OS. The data transfer means 7 performs data transfer by the Direct Memory 
Access between memory la of a peripheral device 1, and other peripheral devices 8 based on the data 
transfer demand which specified the logical address changed by the 2nd address translation means 5 
from an user process 6. In the example of drawing, the hard disk drive unit (HDD) 9 is connected to the 
peripheral device 8, and processing which writes the data of memory 1 a in HDD9 is performed. 
[0013] According to such a data processor, the address of memory la of a peripheral device 1 is defined 
in the virtual address space for user processes. Therefore, the data transfer demand which specified the 
address of memory la of a peripheral device 1 directly is attained from an user process 6. If it is the data 
transfer based on addressing from an user process 6, the function on OS by which the user process is 
performed is enjoyable. For example, when it stores data in HDD9 like the example of drawing, the 
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, afY , ~f n^s Moreover, since the 

m achine is show, .below, to ^*ta^G«P0 /an OS is shown, it explains^ . editing 
WindowsNT (trademark ^VSM**^^* f a hardware configuration , of i ^Application 
[0015] Drawing! is *«w£uS5? P^rms the device driver ^ ^ S devices 

Audio Visual) bus 52. ^O 0 ^^, CO DEC board 41 , and the image^ dau afte v< *_ 
transmitted to other d 5 vlc ^ s ,7° U j" ntrol a DM A transfer. h local CPU bus 51, 

the CODEC board 41 througn m video QUtput which 

41 n SS! b ? S bS ht connecTed between all the b-^^^S^ peripheral 
[0023] The local CPU bus ; 51 n ^ ^mission for local Cf U io 

local CPU controls. And it is used to , ata which were digital-signal- 

S^e DAV bus 52 is abus for ^^^^IF**-^ <*<~** 

on HDD43 from input devices (a camera, videoc 
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flow at the time of upload is explained briefly. 

[0027] The image inputted through the DAV bus 52 is compressed on the CODEC board 41 (or 
incompressible), and is accumulated in memory 41a in the CODEC board 41 . The data in memory 41a 
on the CODEC board 41 are recorded on HDD43 through the SCSIHBA card 42. HDD43 is formatted 
by OS and the data recorded are recorded on HDD43 as contents according to the file management 
system of OS. 

[0028] Furthermore, the outline of download processing is explained. Here, download is reproducing to 
the storage device (a videocassette recorder and monitor) by which the image currently recorded on 
HDD43 and voice data were connected to the system. It is as follows when the data flow at the time of 
download is explained briefly. 

[0029] The data currently recorded on HDD43 are managed and processed as a file from OS. When 
reproducing the recorded image data using the CODEC board 41, the contents of the file are read from 
HDD43. The read data are put on memory 41a on the CODEC board 41. And when the CODEC board 
41 is compressed data, expanding processing is performed and it passes into the DAV bus 52. The data 
is received on the DME/SW board 45. The DME/SW board 45 pours the received image data to an 
output device. 

[0030] Next, in case upload and download of data are performed, the processing for performing data 
transfer between the CODEC board 41 and the SCSIHBA card 42 is explained. 

[003 1] By the way, by the conventional approach, the data held at memory 41a of the CODEC board 41, 
for example on the occasion of upload were transmitted to the system memory 13, and the data was 
transmitted to the SCSIHDA card 42 after that. That is, the data of the CODEC board 41 were recorded 
on HDD43 by two transfers. Because, in the exchange with HDD43, it is because there is no method of 
specifying the physical address of direct CODEC board 41 top memory 41a. In case OS (file system in 
this case [ Especially ]) which has managed HDD43 is used, the logical address for storing the data 
which carry out I/O to HDD43 is needed. Since memory management of the OS is carried out using the 
virtual address space for systems, and the virtual address space for every application, the logical address 
exists independently for every application. Although memory 41a on the CODEC board 41 has a 
physical address, the map of it is carried out to the virtual address space for systems (kernel) by the 
driver, and it is usually used with the logical address of a kernel mode. Moreover, an original logical 
address space is prepared by OS and direct access of the application cannot be carried out to the logical 
address of a kernel mode by it. 

[0032] Then, data transfer from the CODEC board 41 to the SCSIHDA card 42 is realized by preparing 
the following three processings as a program which constitutes a system from this invention. 
(1) the processing which performs a lead and light of processing (2) processing (3) FAIRUHE which 
carries out logic ADORESUHE conversion of the phy sical address of the memory carried in the board, 
and which changes the logical address in a certain logical address space into another logical address 
space the processing facility of these realizes predetermined software by performing CPU1 1. 
[0033] Drawing 3 is drawing showing a processing facility required to realize data transfer. A 
processing facility required for implementation of this invention is offered by OS60, the device driver 
70, and application 80. 

[0034] OS60 divided virtual address space into the address space for system controls (kernel mode 
virtual address space), and the address space (user mode virtual address space) of a process proper 
where user application is performed, and is managed. Moreover, this OS60 has the multitasking feature 
for advancing multiple processes (task) to coincidence. User mode virtual address space is given to each 
process which advances to coincidence, and each process can use the user mode virtual address freely. 
[0035] Moreover, the memory map Management Department 61 and file management system 62 are 
formed in OS60. The memory map Management Department 61 has managed the map to the virtual 
address space of the physical address of a real storage. Such a map can be performed according to the 
demand from a device driver 70. File management system 62 manages I/O of the file to HDD43 grade. 
For example, directory (folder) structure is managed or actuation of the file name to a file and the 
addition of modification time (time stump) which should be stored is performed. In WindowsNT, NTFS 
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(NT File System) corresponds to file management system. 

[0036] The device driver 70 has the 1st address translation demand section 71 and the 2nd address 
translation demand section 72. The 1st address translation demand section 71 outputs the processing 
demand for carrying out logic ADORESUHE conversion of the physical address of memory 41a carried 
in the CODEC board 41. This is performed in case a device driver 70 is included in OS60. Usually, the 
processing which registers into OS60 memory 41a which exists on the CODEC board 41 hits this. In 
this phase, the map is carried out to the kernel mode virtual address space of OS60 to the last, and the 
logical address of memory 41a which exists on the direct CODEC board 41 from the application 
performed by the user mode cannot be specified in this condition. 

[0037] The 2nd address translation demand section 72 gives the demand for changing the logical address 
in kernel mode virtual address space into user mode virtual address space to OS60. Specifically, the 
room of memory 41a mapped by kernel mode virtual address space is changed into available user mode 
virtual address space from application 80. Application 80 will know the address of memory 41a on the 
CODEC board 41 as a result of processing. 

[0038] Application 80 performs non-linear editing of image data. As a part of the function, it has the 
transfer-request section 81 which performs a data transfer demand. The transfer-request section 81 is 
realized in the thread. Lead of a file and timing of a light are **(ed) with the flow of actuation of the 
whole system, and are performed. For example, if it writes in HDD43 at the time of upload when image 
data are stored to the limit of memory 41a on the CODEC board 41, hardware interrupt will notify a 
demand to a device driver 70. By notifying a detail in the form of a message, as for application 80, 
reading from which address to which file how much gets to know whether it is the need, the time of 
download - the data of which location of the data of a message to which file - how much - which 
ADORESUHE writing ****-- things get to know whether it is the need. Based on a message, 
application 80 calls the file I/O function "ReadFile writeFile/' As the buffer address, the address which 
the 2nd address translation demand section 72 of a device driver 70 gained, and the address calculated 
from the description are used. 

[0039] The flow of these processings is shown below. Drawing 4 is drawing showing data transfer 
procedure. 

The memory map Management Department 61 which received the demand from the 1st address 
translation demand section 71 of the [SI] device driver 70 changes the physical address of the memory 
on a board into the kernel mode virtual address of OS60. The flow of a function call of this processing is 
shown in drawing 5 . 

The file management system 62 which received the demand from the transfer-request section 81 of the 
[S2] application 80 opens a device object. If OS60 is WindowsNT, it is realizable because the transfer- 
request section 81 calls the "CreateFile" function. 

The file management system 62 which received the demand from the transfer-request section 81 of the 
[S3] application 80 opens the file object which performs I/O. If OS60 is WindowsNT, this is realizable 
because the transfer-request section 81 calls the "CreateFile" function. 

The memory map Management Department 61 which received the demand from the 2nd address 
translation demand section 72 of the [S4] device driver 70 changes the logical address of kernel mode 
virtual address space into the logical address in the user mode virtual address space which can refer to 
application 80. The flow of a function call of this processing is shown in drawing 6 . 
The file management system 62 which received the demand from the transfer-request section 81 of the 
[S5] application 80 orders the SCSIHBA card 42 actual data transfer. The flow of a function call of this 
processing is shown in drawing 7 . 

The file management system 62 which received the demand from the transfer-request section 81 of the 
[S6] application 80 releases the address. If OS60 is WindowsNT, this is realizable because the transfer- 
request section 81 calls the "DeviceControl" function using the flag specified by a device driver 70. 
The memory map Management Department 61 which received the demand from the 2nd address 
translation demand section 72 of the [S7] device driver 70 releases the gained logical address for board 
top memory. If OS60 is WindowsNT, this is realizable because the address translation demand section 
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72 calls a "ZnUnmapViewOfSection" function. 

The file management system 62 which received the demand from the transfer-request section 81 of the 
[S8] application 80 closes a device object. If OS60 is WindowsNT, this is realizable because the 
transfer-request section 81 calls the "CloseHandle" function. 

The file management system 62 which received the demand from the transfer-request section 81 of the 
[S9] application 80 closes a file object. If OS60 is WindowsNT, this is realizable because the transfer- 
request section 81 calls the "CloseHandle" function. 

[0040] Drawing 5 is drawing showing the conversion procedure to kernel mode virtual address space. In 
addition, the whole of this processing is the processing which the memory map Management 
Department 61 which received the demand from the 1st address translation demand section 71 of a 
device driver 70 performs. 

[SI 1] board is detected. If OS60 is WindowsNT, this is realizable because the 1st address translation 
demand section 71 calls the "HalGetBusData" function. 

[SI 2] physical address is changed into the logical address. If OS60 is WindowsNT,.this is realizable 
because the 1st address translation demand section 71 calls a "HalTranslateBusAddress" function. 
The logical address and size are registered into [SI 3] OS60. If OS60 is WindowsNT, this is realizable 
because the 1st address translation demand section 71 calls a "loReportResourceUsage" function. 
[0041] Drawing 6 is drawing showing the conversion procedure to user mode virtual address space. In 
addition, the whole of this processing is the processing which the memory map Management 
Department 61 which received the demand from the 2nd address translation demand section 72 of a 
device driver 70 performs. 

[S21] section object is newly created. If OS60 is WindowsNT, this is realizable because the 2nd address 
translation demand section 72 calls the "ZwOpenSection" function. 

[S22] section is included in a memory map. If OS60 is WindowsNT, this is realizable because the 2nd 
address translation demand section 72 calls the "ZwMapViewOfSection" function. 
[S23] section object is released. If OS60 is WindowsNT, this is realizable because the 2nd address 
translation demand section 72 calls the "ZwClose" function. 

[0042] Drawing 7 is drawing showing data transfer procedure. In addition, the whole of this processing 
is the processing which the file management system 62 which received the demand from the transfer- 
request section 81 of application 80 performs. 

[S31] translated address is asked. If OS60 is WindowsNT, this is realizable because the transfer-request 
section 81 calls the "DeviceloControl" function. 

I/O of a file is performed by making into the buffer address the address which carried out [S32] 
acquisition. If OS60 is WindowsNT, this is realizable because the transfer-request section 81 calls 
"ReadFile" or the "WriteFile" function. 

[0043] By the above processings being performed, a DMA transfer can be performed between memory 
41a and HDD43 in the CODEC board 41 . Here, the situation of address translation is explained 
notionally. 

[0044] Drawing 8 is drawing showing the image of an address space. OS mounted in this non-hnear- 
editing machine has the following three address spaces. 

- System space which the kernel (a part for the radical headquarters of OS) showing Physical Memory of 
a physical address space and OS uses (kernel mode virtual address space) 

- Virtual address space which each application has (user mode virtual address space) 

There is memory as a stereo among these three address spaces only in a physical address space. Other 
two space is virtual memory space, and is mapped by the physical address space as a stereo. 
[0045] For the buffer (it is in user mode virtual address space) which a certain application gained, 
stereos are scattered in a physical address space per segment (fixed-length block transmitted in one unit). 
This is because the virtual memory system which carries out a map is managing and assigning the 
physical memory to each virtual memory in a certain segment unit. This one segment is called page. In 
fact, it distributes per page and a buffer (for example, memory 41a of the CODEC board 41) with the 
continuous virtual address also exists on a physical address. 
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(0046, in Oris invention, in order «o y^'^«- " 

on user mode virtual address space, die Secuon object cu™^W Prep f allocating the memory of 
This Secuon object is the structure used as ^^Tf^^Z ol * certain Ipplication. A 
kernel mode virtual address space to the user ™ ode «^.^™ e s ^7 or one application in this although 
Section object can be assigned to the user mo* ^^^^ Xnkernel mode virtual 
two or more applications are movtng to user mo* .virtual *^ s f^ virmal address sp ace, 

address space is used, even tf it cames ou ^Ote map ^ « "_ address space . This is because 

stored in memory 41a, it is not necessary to swap £™__ mod e virtual 

to the memory on a board, and ,t can assign in *e fddress »^°°™ _ ^ now by 

address space. For this reason, the I^I^^J^S mode virtual address space. If 
using a Section object as the address with which it eontinuea mi re of lica Uon, a head, the 

mTped as the address .which followed , the J^u^^&m application to 

amount of data, etc. of the ad*ess will be sp«'fi«d, and « ™ data ^ansfer of the continuous 
S r^^St'— the DMA transfer funenon of rhe 

^AS — above, the ^ ^^0^^^ a 

_SS e w^*w«^ to a drfau " (NO * BUFFER un " speci * mg) 

SSq Next, the application of ihis ^*£^___? ^Ip^TSctmBA 

-ample, CPUlOUs connected ^^^^1^"^^ bridge 
Lrtroller 102 at PCI bus 121. PCI bus 121: "<%^^$%Z»& another bus bridge 105,106. 
,04. Furutermore PCI bus 122 • '|^^/^Vconnec.ed to PCI bus 123, and me audio board 
The CODEC board 107 and the SCSIHBA cara I w ar mTn0 9 in which image data were 

transmission unit among the layout pattern . _ erformed to one certain secondary bus side 

[0053] In the situation that 2 or more sets of data transfer »P«™J Arbitration of a bus, is 

of a bis bridge (or PCI bus controller), excessive^ amount such as ym Ar ^ ^ ^ Qf 

rC d ODB d C^ 
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etc., respectively. . j_ mand can not synchronize at all, but is required to 

[0054] With voice and an image, timing of £ a d ^em^d c^ot y 

equired timing in each processing, -pdne^s to ] process^ 1 ne connected with one unit and an 

unit the SCSIHBA card 111 .1 by which , HDD1 * 2 ™ data ig ted W1 th 

audio board 1 10 in the SCSIHBA «rd W8 bjr wtach HUW ^ 
the CODEC board 107, and it can make the most ^^^ma^Dg advantages, 
approach using this invention. ^^^ ( ^^J^^^ between * C °P EC ^ 

needed for data transfer decreases. is per f 0 rmed in parallel, the maximum data 

- In the system by which data transfer .poomng ot N gro p P improves . 
transfer capacity serves as band *N of a bus J ^ta^sie p ^ above . mentioned non lme ar ; 
[0055] In addition, the contents of P roc ^^ u ^ ^y Ve program recorded on the record medium 
editing machine should have are d ^^^^X^^y the computer by executing this 
which can be read, and the above-mentioned process mg ,u reai J h ^ fee ^ mere m a 

program by computer (non-Unear-editmg machine)^ making ft circula te to a 

magnetic recording medium, semiconduc ^ as CD-ROM (Compact Disk 

etc and it loads to main memory and performs, 
performed. 



[Translation done.] 
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